Pathogenesis of herpes simplex hepatitis in macrophage-depleted mice: possible involvement of tumor necrosis factor-alpha and inducible nitric oxide synthase in massive apoptosis.
Massive liver cell death provoked in silica-treated mice subsequently infected with herpes simplex virus (HSV)-1 is very similar pathohistologically to the cell death observed in human fulminant hepatitis. Previously, we have shown this liver cell death to be extensive apoptosis. In the present study, we examined various factors related to liver damage patho- and immunologically, as well as by reverse transcription-polymerase chain reaction. Tumor necrosis factor (TNF)-alpha, inducible nitric oxide synthase (iNOS), interferon (IFN)-alpha, and interleukin-6 mRNAs were detected to a much greater extent in silica-treated mice compared with control mice after HSV-1 infection, and excessive expression of iNOS mRNA and cytokine mRNAs in the liver may be closely related to massive liver cell apoptosis. The apoptosis was less related to the fas ligand than to TNF-alpha. Silica blockage of macrophages makes the liver cell extremely vulnerable to HSV-1 infection, and it induced expression of E-selectin and neutrophil margination in the liver. Subsequent HSV-1 infection induced excessive production of iNOS and cytokines, particularly TNF-alpha, but administration of anti-TNF-alpha antibody or NG-monomethyl-L-arginine was not completely efficacious for the survival of the mice. Overproduction of free radicals in combination with cytokines, such as TNF-alpha, IL-6 and IFN-alpha, may result in hepatic cell apoptosis.